**Abstract**

Most studies have suggested a role for the medial habenula in nicotine addiction but have not assigned these effects to lateral habenula. To demonstrate the distinguished effect of nicotine on habenula between lateral and medial subnuclei, we performed an extracellular recording on various subregions of habenula with nicotine application. We found that whole region of medial habenula presented an identical nicotine-induced neuronal responses which showed a drastic excitation of medial habenula neurons followed by reduction and re-excitation. However, neuronal fields in lateral habenula presented three types of nicotine responses. One type in lateral habenula showed a dramatic excitation followed by reduction and re-excitation against the nicotine application which is similar to the nicotine-induced response in medial habenula. Another type in lateral habenula presented only a reduction of spontaneous neuronal firings for nicotine without excitation. The other type in lateral habenula showed no notable changes after nicotine application. Taken together, our findings demonstrate that lateral habenula as well as medial habenula contributes to alteration of nicotine-induced neural activity. Because the nicotine addiction has not only rewarding properties by the lateral habenula-rostromedial tegmental nucleus regulating dopamine system projection but also aversive properties by the medial habenulo--interpeduncular tract controlling serotonin system projection, the distributional differences in habenula for nicotine-induced neuronal response would be a fascinating approach to comprehend a brain function for the balance between negative and positive reward induced by nicotine. (*supported by NRF-2013R1A1A1057712 and NRF-2014R1A2A2A04007391*)
